Activation of glia and microglial p38 MAPK in medullary dorsal horn contributes to tactile hypersensitivity following trigeminal sensory nerve injury.
Glial activation is known to contribute to pain hypersensitivity following spinal sensory nerve injury. In this study, we investigated mechanisms by which glial cell activation in medullary dorsal horn (MDH) would contribute to tactile hypersensitivity following inferior alveolar nerve and mental nerve transection (IAMNT). Activation of microglia and astrocytes was monitored at 2 h, 1, 3, 7, 14, 28, and 60 days using immunohistochemical analysis with OX-42 and GFAP antibodies, respectively. Tactile hypersensitivity was significantly increased at 1 day, and this lasted for 28 days after IAMNT. Microglial activation, primarily observed in the superficial laminae of MDH, was initiated at 1 day, maximal at 3 days, and maintained until 14 days after IAMNT. Astrocytic activation was delayed compared to that of microglia, being more profound at 7 and 14 days than at 3 days after IAMNT. Both tactile hypersensitivity and glial activation appeared to gradually reduce and then return to the basal level by 60 days after IAMNT. There was no significant loss of trigeminal ganglion neurons by 28 days following IAMNT, suggesting that degenerative changes in central terminals of primary afferents might not contribute to glial activation. Minocycline, an inhibitor of microglial activation, reduced microglial activation, inhibited p38 mitogen-activated protein kinase (MAPK) activation in microglia, and significantly attenuated the development of pain hypersensitivity in this model. These results suggest that glial activation in MDH plays an important role in the development of neuropathic pain and activation of p38 MAPK in hyperactive microglia contributes to pain hypersensitivity in IAMNT model.